SUMMARY Fifty seven children with dermatitis herpetiformis, 18 from Finland and 39 from Hungary, were studied. Diagnostic criteria included the finding of granular IgA deposits in the skin of all patients. The mean age at onset of the rash was 7-2 years and favoured sites were the elbows, knees, and buttocks. Symptoms suggesting small intestinal disease were rare but in 35 (61%) of the children subtotal villous atrophy and in 16 (28%) partial villous atrophy were found on jejunal biopsy.
Dermatitis herpetiformis in adults is characterised by a pruritic, blistering rash and is associated with coeliac disease which is mostly subclinical in these patients.' Gluten plays an important role in adult dermatitis herpetiformis; both the enteropathy and rash respond to gluten withdrawal and relapse on gluten challenge.2-4 Dermatitis herpetiformis in children may be confused both clinically and histopathologically with other chronic, acquired bullous skin diseases but the diagnosis may be confirmed by immunofluorescence which shows granular IgA deposits in the papillary dermis.5 Previous studies using immunofluorescence in the diagnosis of dermatitis herpetiformis have been based on small numbers of children and have little or no gastroenterological data. 7 In the present study we performed jejunal biopsies and investigated symptoms suggestive of coeliac disease in 57 children with dermatitis herpetiformis. The effect of a gluten free diet on jejunal mucosa and on the rash was investigated by performing subsequent biopsies and observing dapsone requirements in the patients on the diet.
Patients
Fifty seven children (33 girls and 24 boys) with dermatitis herpetiformis were examined. Eighteen were from Finland and 39 from Hungary. All children with dermatitis herpetiformis who had had jejunal biopsies performed before the age of 17 years were included in the study. The diagnosis of dermatitis herpetiformis was verified in each child by the finding of granular IgA deposits in the in Hungarian children. The rash in all patients was polymorphic, comprising small blisters (less than 5 mm diameter), macules, papules, and crusts. The main sites of the rash were the same in both the -Finnish and Hungarian children-elbows (93%), knees (89%), and buttocks (89%). Often the lesions were also found on the back (70%), head (47%) including the face (31%), but very infrequently on the hands and feet (5%). Pruritus was intense and in most patients some symptoms were present all the time. In 11 (19%) children, however, the rash disappeared for one to three months with no treatment whatsoever and then returned. Dapsone or sulphapyridine controlled the rash well and only one patient on a normal diet was able to manage for longer periods without taking these drugs.
Sulphapyridine had to be withdrawn from one patient because of hepatotoxicity and generalised dermatitis.
Gastrointestinal symptoms. At the examination, 8 (16%) children presented with chronic diarrhoea and five (10%) had a low (less than 12 g/dl) haemoglobin concentration. Previous gastrointestinal history was available for 48 children and included chronic diarrhoea in five (10%), low haemoglobin concentrations in 6 (13%), and failure of growth at the age of 16 months in one Hungarian patient. When the first jejunal biopsy was taken (mean 9-0 years, range 2 to 16 years) the mean height of the children was -0-07 SD for age (Fig. 2) . The Hungarian children were below the mean (-0-3 SD), the Finnish slightly above (+0-4 SD). The mean weight for the height was -0-01 SD and the two groups did not differ from each other in this respect. In a retrospective analysis of height and weight data from birth of 16 Finnish children no changes were observed in the growth pattern either at the time of introduction of gluten to the diet or the appearance of the rash.
Jejunal biopsy findings on a normal diet. Thirty five (61%) of the patients had subtotal villous atrophy, 16 (28%) had partial villous atrophy, three (5%) had slight changes, and three had normal mucosa (Fig. 3) . The villous height in the patients was mean (SD), 141 (89) ,um and that in the controls 418 (60) /.m-a highly significant difference (Fz0-z)0Q1). All patients with subtotal villous atrophy and all but one with partial villous atrophy had increased intraepithelial lymphocyte counts (greater than 35 lymphocytes/100 epithelial cells). Of the three 2- patients with slight changes, one had an increased intraepithelial lymphocyte count but the other two and the three children with normal villous height had normal intraepithelial lymphocyte counts.
Gluten free diet treatment. Eighteen patients (13 with subtotal villous atrophy and five with partial villous atrophy, villous height, mean (SD) 109 (54) ,um), were biopsied again while on a gluten free diet. In all patients villous height was increased and was mean (SD) 282 (47) ,um-a highly significant increase (P<0-001). The villous height was in the normal range (300 um) in only five patients, however, and all the others had slight changes or partial villous atrophy (Fig. 3) . The mean villous height: crypt depth ratio and intraepithelial lymphocyte count also shifted towards normal in each of the 18 children biopsied for a second time while on a gluten free diet (Fig. 4) 5 that the rash is characterised by small intensely pruritic blisters mainly situated on the elbows, knees, and buttocks. As in adults control of the rash is dependent on continuous medication with dapsone or sulphapyridinel0 and in the present study only one child on a normal diet was able to stop taking these drugs without a flare up of the rash. Spontaneous remissions occur very infrequently and the fact that childhood dermatitis herpetiformis seems to persist into adult life has been noted previously.5 Of the bullous skin diseases occurring in childhood, jejunal damage seems to occur only in dermatitis herpetiformis.6 7 Villous atrophy was found in each of 17 children examined by Marsden et al 5 and in 23 of 32 children studied by Richiardi et al, "1 but in these studies no detailed data were given on the degree of villous atrophy. The present study showed subtotal villous atrophy in 61% and partial villous atrophy in 28% of the patients and the conclusion is that most children with dermatitis herpetiformis have damaged jejunal mucosaanother finding corresponding to that known to occur in adults.'
The effect of gluten withdrawal on the jejunal mucosa was examined in 18 children. Repeat biopsies while on a gluten free diet showed that the jejunal mucosa heals during the diet. Gluten free diet caused a shift towards normal mucosa in every patient as assessed by villous height, villous height: crypt depth, and intraepithelial lymphocyte counts. Villous height measurements indicated, however, that only five of the 18 patients had villous heights in the normal range and, similarly, only 10 of the 18 patients had a normal intraepithelial lymphocyte count. That the mucosal healing was not complete in every patient is in agreement with the findings in childhood coeliac disease12 and may be due to the difficulties in following a strict gluten free diet13 or to the differences in mucosal sensitivity to gluten. '4 Though the jejunal disease in children with dermatitis herpetiformis is similar to that found in coeliac disease in both morphology and response to gluten free diet, the obvious difference is the infrequency of symptoms of malabsorption. Only 16% of our patients had diarrhoea at the time of examination and a previous history of diarrhoea was even more rare. Compared with childhood coeliac disease the minimal symptoms of malabsorption in our children may be due to patchy mucosal lesions, as reported in adult dermatitis herpetiformis. 15 Whatever the reason, it is interesting that our children were quite old (mean age 7-2 years) when the rash began and there is now increasing awareness that older children with coeliac disease may also present with very mild gastrointestinal symptoms or even no symptoms at all. Children diagnosed as having coeliac disease when very young but failing to follow a gluten free diet in adolescence may have occasional gastrointestinal symptoms only, although they have severely damaged jejunal mucosa. 12 16 17 Short stature with no gastrointestinal symptoms may be one sign of coeliac disease'8 but in contrast to this we found no evidence of growth failure in our children with dermatitis herpetiformis.
The effect of gluten free diet on the rash in adults with dermatitis herpetiformis has been much debated but recent studies have confirmed that a strict gluten free diet followed for a sufficiently long time will control the rash, which then relapses after gluten challenge.3 4 13 There are also incidental findings of some benefit in children with dermatitis herpetiformis. The fact that the rash is less active during the diet has been observed by some investigators.6 7 10 The present study convincingly shows that diet treatment also controls the rash in childhood disease. Twelve children on a gluten free diet were carefully monitored and 67% of them were able to stop taking dapsone after a mean of 11 months on the diet; this percentage is similar but the time is shorter than that found in adults.3 4 3 That treatment with diet permits control of the rash with a lower dose of dapsone or sulphapyridine, or even without these drugs, is important for minimising the risk of frequent and often dose related side effects. Both drugs can cause haemolytic anaemia, methaemoglobinaemia, leucopenia, and even fatal agranulocytosis.1 10 19 20 Hepatotoxicity may also occur as was shown by one of our patients. An additional reason for favouring a life long gluten free diet over drugs in dermatitis herpetiformis may be the risk of developing malignancies especially gastrointestinal ones. As in adult coeliac disease2' the risk of lymphomas is very high in dermatitis herpetiformis22 but as McNeish has pointed out,23 whether or not a gluten free diet has a protective effect has not been proved. If a suitable gluten free diet is chosen, however, it can be recommended for every child with dermatitis herpetiformis irrespective of jejunal findings. As has been shown in our children and also in adults,3 the rash will respond to gluten withdrawal even if the jejunal biopsy is normal, a finding which indicates an underlying gluten sensitivity in every patient with dermatitis herpetiformis.
In conclusion, the present study indicates that dermatitis herpetiformis occurring in children is identical to that found in adults; most of the children have jejunal villous atrophy and both the rash and the small intestinal disease respond to gluten withdrawal. 
